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DETAILED ACTION 

Claims 1, 3-5, 7-16 are pending. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1. 3-5 and 9-16 are rejected under 35 U.S.C. 103fa) as being 
unpatentable over Lai et al. US 5 871 650 and Verduiin et al. US 6 090 289 and 
Goldsmith et al. US 5 221 484. 

Claims 1 and 3-5, Lai, Verduijn and Goldsmith teach a separation membrane 
comprising: a porous substrate which is made of ceramic sintered body of which a main 
ingredient is alumina, and a zeolite membrane which is formed over the surface of the 
porous substrate, wherein the porous substrate comprises a base layer and a 
foundation layer which is formed on the base layer and, wherein the separation 
membrane is characterized in that a mean pore diameter of the foundation layer is 
smaller than a mean pore diameter of the base layer (Lai, col. 4, line 50-55, col. 5, line 
45 - col. 6, line 5; Verduijn, col. 4, lines 47-64, col. 5, lines 1-47; Goldsmith, col. 6, lines 
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60-66, col. 7, lines 4-36, col. 8, lines 7-13). None of these references teach the claimed 
nitrogen gas permeation rate. 

Lai further teaches the claimed thickness of the foundation layer and that the 
substrate pore size and thickness should be chosen such that the mass transfer 
resistance does not limit the flux of material permeating through the membrane (col. 5, 
lines 60-66). One skilled in the art would be led by the teachings of Lai to adjust the 
pore size and thickness of the base layer and foundation layer to achieve a suitable flux 
of material through the membrane. 

Goldsmith further teaches the mean pore diameter of the base layer is about 5 
microns or greater, and the mean pore diameter of the foundation layer is 0.1-5 microns 
(col. 7, lines 4-36); and the thickness of the foundation layer is less than 100 microns 
(col. 7, lines 24-36). 

Verduijn further teaches the thickness of the base layer is 3mm (col. 16, lines 24- 
30); and the thickness of the foundation layer is in the range of 0.1-150 microns (col. 5, 
lines 1-12). 

All the claimed dimensions are known in the prior art. Verduijn teaches the 
claimed thickness of the base layer as detailed above and Goldsmith teaches the 
claimed pore diameters of the base layer and the foundation layer as detailed above. 
The claimed nitrogen gas permeation rates are based on the average pore diameter of 
the membrane. The claimed dimensions of the pore diameters are known in the art and 
one of ordinary skill in the art would be lead by the teachings of Lai to adjust the pore 
size to achieve optimal flux of material through the membrane. A membrane with the 
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claimed pore dimensions and tliickness would inherently have the claimed nitrogen 
permeation rates. Also, the separation factor is dependent on what materials are being 
separated. The separation factor will be different for separating ethanol from water than 
a separation factor for separating ethanol from benzene. Therefore, the separation 
factor is deemed to be a process limitation that does not add any further structural 
limitations to the claim. Even so, the recitation of the separation factor being 1 000 or 
more would be an inherent property of the membrane. The separation factor is 
determined by the physical structure of the membrane, such as, materials used, pore 
size and the thickness of the different layers. All of the physical characteristics are 
known in the art and the combination of the characteristics would have been obvious to 
one of ordinary skill in the art. The separation factor is therefore deemed to be inherent 
in the membrane taught by the prior art. The claims would have been obvious because 
the technique for improving a particular class of devices was part of the ordinary 
capabilities of a person of ordinary skill in the art, in view of the teaching of the 
technique for improvement in other situations, KSR International Co. v. Teleflex Inc., 82 
USPQ2d 1385 (2007). 

Claims 9, 10, 13 and 14, Lai, Verduijn and Goldsmith further teach the porosity of 
the substrate is in the range of 20-50% (Lai, col. 6, line 1), the porosity if the substrate is 
33% (Verduijn, col. 16, lines 24-30) and the porosity of the substrate is 40% or greater 
(col. 7, lines 14-18); and the total content of Ca and K included in the porous substrate 
is not more than 0.5 mol%, Lai, Verduijn and Goldsmith do not mention any Ca or K 
being present anywhere in the disclosure. 
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Claims 1 1 and 12, Verduijn further teaches the porous substrate has a pore size 
in the range on 0.08-0.16 microns with a narrow pore size distribution (col. 5, lines 30- 
35). Therefore the maximum pore diameter would not be more than 7 microns. How 
the maximum pore diameter is determines is a process limitation that does not further 
structurally limit the membrane. 

Claim 15 recites a method for making the membrane of claim 1 . Lai, Verduijn 
and Goldsmith teach the membrane of claim 1 as detailed above. "[E]ven though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is 
the same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe . 227 USDQ 
964 (1985). The process of making the membrane according to Lai, Verduijn and 
Goldsmith is deemed a structural alternative to the recited method of claim 15. 

Claim 16 recites only an intended use of the separation membrane that does not 
add any further structural limitations to the apparatus of claim 1 . The separation 
membrane as taught by Lai, Verduijn and Goldsmith is capable to performing the recited 
intended use. 



2. 



Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 



over Lai '650. Verduiin '289. Goldsmith '484 and Mover et al. US 5 198 007. 
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Lai, Verduijn and Goldsmith teach the separation membrane of claim 1 as 
detailed above but do not teach the claimed aspect ratio of the particles used to form 
the foundation layer. Moyer teaches a sintered ceramic media of alumina made of 
particles. Moyer teaches the aspect ratio of the particles determines the pore size of 
the filter. The claimed aspect ratios would have been obvious because the design 
incentives, to manipulate the pore sizes to obtain a suitable porous product, provided a 
reason to make an adaptation, and the invention resulted from application of prior 
knowledge in a predictable manner, KSR International Co. v. Teleflex Inc., 82 USPQ2d 
1385 (2007). 

Response to Arguments 

3. Applicant's arguments filed 9/29/09 have been fully considered but they are not 

persuasive. 

In response to applicant's argument that the object of claim 1 is not to choose 
the substrate pore size and thickness such that the mass transfer resistance does not 
limit the flux of material permeating through the membrane, the fact that applicant has 

recognized another advantage which would flow naturally from following the suggestion 
of the prior art cannot be the basis for patentability when the differences would 
otherwise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 
1985). 

Applicant states that the separation membrane of claim 1 provides unpredictable 
results in terms of permeation performance. Applicant has not provided any evidence 
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showing unpredictable results. The invention of claim 1 is merely the combination of 
known membrane structures and optimization of the various physical parameters of the 
membrane and optimization of the physical parameters is further taught in the prior art 
to provide various advantages as detailed in the rejection above. Figure 6 merely 
shows predictable results, as nitrogen is allowed to flow faster through the membrane 
the flux increases. The nitrogen permeation rate and flux are determined by the pore 
sizes, layer thicknesses and the material of the membrane. All these physical 
characteristics are taught by the prior art and therefore the nitrogen permeation rate is 
deemed to be inherent. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BENJAMIN KURTZ whose telephone number is 
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(571 )272-821 1 . The examiner can normally be reached on Monday through Friday 
8:00am to 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Benjamin Kurtz 
Examiner 
Art Unit 1797 



/Khshnan S Menon/ 

Primary Examiner, Art Unit 1797 



